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1 . This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis. 1(a). 

2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter I) instead. 
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This report contains indications relating to the following items: 
]X] Box No. I 
]X[ Box No. n 
Box No. Ill 



Basis of the report 
Priority 



Box No. IV 
/<] Box No. V 



Box No. VI 
^\ Box No. VII 
]X] Box No. VIII 



Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis3(c) and 93bis.l but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date (Rule AAbis .2). 
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This opinion contains indications relating to the following items: 



Box No. I 
Box No. II 

□ Box No. II! 

□ Box No. IV 
B Box No. V 

□ Box No. VI 
Box No. VII 
Box No. VIII 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43tts.1 (a)(i) with regard to novelty, inventive steo or industrial 
applicability; citations and explanations supporting such statement Gnt,Ve Step or mdustna! 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



2. FURTHER ACTION 

wr^p^ be considered to be a 

the applicant chooses an Authority othTSSftto ^ff ^^St^^iS& l S^ , ^ 
Itnofb^ 

whichever expires tete? 9 PCT ^A^20 or before the expiration of 22 months from the priority date, 
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For further options, see Form PCT/ISA/220. 

For further details, see notes to Form PCT/IS A/220. 
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Box No. 8 Basis o f the opinion 



1 . With regard to the language, this opinion has been established on the basis of the international annliration in 
the language in which it was field, unless otherwise indicated under this item 'National application in 

° iSSi2E ton h ?hS*?f IIShed or V he baSiB 0f a translation from the original language into the following 
(underWuies SfaSaS* * tranSlatton fUmiShed f ° r the purposes of ""temSdonal search 9 

2 ' ™^ acid sequence disclosed in the international application and 

necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ hi addition in the case that more than one version or copy of a sequence listing and/or table relatina thereto 

has been filed or furnished, the required statements that the information in the subs^ 

SiS^SSS JfiJ* 9 app,ication as fj,ed or does not go b ^ ond ^^S^b^T 01 

4. Additional comments: 
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2. □ 



Box No. II Priority 

M The following document has not been furnished: 

H copy of the earlier application whose priority has been claimed (Rule A3bisA and 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule A3bisA and 66.7(b)). 

Consequently it has not been possible to consider the validity of the priority claim This opinion has 
nevertheless been established on the assumption that the relevant date is the daimed pffiy daS. 

This opinion has been established as if no priority had been claimed due to the fact that the priority claim 
has been found .nvalid (Rules AZbisA and 64.1). Thus for the purposes of this Son the iiHforST 
filing date indicated above is considered to be the relevant date opinion, me international 



3. Additional observations, if necessary: 



B ° x N °; Y Reasoned statement under Rule 43£>/s.1(a)(i) with regard to noveltv inventive <st P n nr 
■ndustnal applicability; citations and explanations supporting such statement' " Vent ' Ve St6p ° r 



1. Statement 
Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Yes: 


Claims 


1-24 


No: 


Claims 




Yes: 


Claims 




No: 


Claims 


1-24 


Yes: 


Claims 


1-24 


No: 


Claims 





2. Citations and explanations 
see separate sheet 



Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Box No. VIII Certain observations on the international application 



see separate sheet 
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Reference is made to the following documents: 

D1 : ABE T ET AL: "Space-time turbo equalization and symbol detection in 
frequency selective MIMO channels' 1 VTC FALL 2001 . IEEE 54TH. 
VEHICULAR TECHNOLOGY CONFERENCE. PROCEEDINGS. ATLANTIC 
CITY, NJ ? OCT. 7- 11, 2001 , IEEE VEHICULAR TECHNOLGY 
CONFERENCE, NEW YORK, NY : IEEE, US, vol. VOL. 1 OF 4. CONF. 54, 
7 October 2001 (2001 -10-07), pages 1230-1234 

D2: BIGLIERI E ET AL: "Recent results on coding for multiple-antenna 

transmission systems" IEEE, voL 1, 6 September 2000 (2000-09-06), pages 
117-121 

D3: EP-A-0 951 091 (LUCENT TECHNOLOGIES INC) 20 October 1999 (1 999- 
1 0-20) 

D4: US-A-4 688 1 87 (MCWHIRTER JOHN G) 1 8 August 1 987 (1 987-08-1 8) 
Re Item 1 

Basis of the report 

The Written Opinion of the International Searching Authority is based on the following 
application documents: 

Description: Pages 1-24 as originally filed 

Claims: 1 -20 as originally filed 

21 -24 as amended under Article 1 9 PCT 

Drawing sheets: 1/5-5/5 as originally filed 

Re item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . a. The wording "substantially simultaneously", on the line 3 of claim 1 is vague 
and imprecise, resulting in lack of clarity of the claims. For the assessment of 
novelty and inventive step, the term "substantially" has not been taken into 
account. 
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ms. 



b- Cyms_12aod21 have been drafted as independent method c\al 
Nevertheless, they both appear to relate to the same subject-matter, being the 
scope of claim 1 2 broader. For these reasons, when assessing novelty and 
inventiveness, claim 21 has been considered as dependent on claim 12 and thus 
only the latter will be treated as independent. 

This also applies to clalms^3^24 3 which relate to computer implementations 
of claims 12 and 21, respectively. Only claim 23 will be considered as independent 

2. Novelty (Article 33(2) PCT) 

a. D1 , which is considered to represent the closest prior-art for the subject-matter 
of claim 1, discloses (the references between parentheses apply to this 
document): 

A signal processing apparatus (figure 3) comprising 

a plurality of receiving means (page 1230, right-hand column, second paragraph 
lines 2-3) arranged to receive a composite signal indicative of a plurality of 
symbols transmitted (page 1230, right-hand column, second paragraph, lines 3-6- 
page 1231, left-hand column, lines 1-4), 

from a plurality of remote transmission means (figure 1), 

and processing means arranged to iteratively decode each most probable symbol 
contained in said composite signal (page 1230, right-hand column, lines 3-6) 

from which the subject-matter of claim 1 basically appears to differ in that: 

(I) decoding is performed within a constrained enumeration formalism. 

The subject-matter of claim 1 is the refore nm/Ai (Article 33(2) PCT). 

b. Claim 12 is the method claim corresponding basically to the apparatus of claim 
1 , further comprising the features of: 
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(I) calculation of possible conditional probabilities for one of the plurality of 

ZZ 1° -4, pa9e 1233, le,t " hand column ' last two lines ' to risht " hand COlUmn ' 

^2Tcf^r CeS T^' Pa, ' a9raPh (l) abWe ' incor P°^"a a mos, probably 
orobabl^ rlTr^ d6,ermined in the ite''a«on in the conditional 

probabNity oalculat,on operatfon (D1 , page 1 233, right-hand column, paragraphs 1 

D1 does not disclose: 

(l)performing a QR factorization of the channel gain matrix. 
Thus, the subject-matter of cJaimJ2js_new (Article 33(2) PCT). 

of ^ w 6 C °; reSP ° ndin 9 computer-readable medium claim for the method 

or claim 12, and is also now 

d For the sake of completeness, reference is also made to D3, which discloses 
the same features as D1 (see relevant passages cited in the search report) 

IZtnn T~ ons 9 iven under action 3 below could also be made 
departing from the disclosure of D3. 

Inventive step (Article 33(3) PCT). 

Vll^f 1 10 56 "° IVed by the P, ' eSent invention ™y ^ yarded as how to 
improve the rece.ver known from D1 to ^mmm^QnmmQnaUoad when 
decoding a signal. 

in t^fieH nl? nStrained ' 0rmaliSms in the field ° f ^nal processing, in particular 

weTknol ilT f p 3 S ' 0nalS ° 0min9 ,r ° m 3 P ' Urali,y ° f rece ™9 a "te""^ - 
well-known ,n the art. By way of example, reference is made to D4 where in 

columns 1 and 2, different constraint formalisms are described, which are applied 
iTaORfT f T 3 P ' Urality ° f amennaS in reoe ^' *. methods 

cited, a QR factorization is mentioned (D4, column 2, lines 61-67). 
For these reasons, it would be obvious for the skilled person to implement a 
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constrained formalism in the system known from D1 , thereby arriving at an 
apparatus like the one of claim 1 without any inventive activity, contrary to Article 
33(3) PCT. 

c. Claim 12 relates to a method for processing MIMO signals. The problem to be 
solved is regarded also as reducing computational load. 

D2 discloses, in the same technical context of the application, the QR factorization 
of the channel response matrix to reduce complexity at signal detection (page 
120, left-hand column, lines 20-36). 

Besides, QR factorization is considered as a well-known technique for processing 
matrixes, in particular, calculation of eigenvectors and eigenvalues; known also for 
its reduced complexity. 

For these reasons, it would be obvious for the skilled person, when addressing the 
problem of reducing computational load at received signal processing, to combine 
the teachings of D1 with those of D2, thereby arriving at the subject-matter of 
claim 1 2 Mthout any inventive activity., contrary to Article 33(3) PCT. 

d. Claim 23 is the corresponding computer readable medium claim, and thus its 
subject-matter is also not inventive . 

e. Dependent claims 2-11, 13-22 and 24 do not appear to contain any additional 
features which, in combination with the features of any claim to which they refer 
meet the requirements of the PCT with respect to inventive step, the reasons 
being as follows: 

(I) Claim 2: Obvious combination of D1 and D4 (see relevant passages for 
independent claims). 

(ii) Claim 3-5: Obvious combination of D1 and D2 (see relevant passages for 
independent claims). 

(Hi) Claim 6: D1, page 1230, right-hand column, lines 6-12. 

(iv) Claims 7-8, 13: Common design procedure. 

(v) Claim 9: D1, page 1231 , right-hand column, section III.A 

(vi) Claims 10 and 1 1 : D1, page 1233, right-hand column, paragraphs 1 and 2. 

(vii) Claims 14-21 and 24 are equivalent method or computer readable medium 
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Re Item Vll 

Certain defects in the international application 

,r ' r,l ' wc oiatementin me aescnption on page 13, line 13, namely the 
wording "substantially similar", implies that the subject-matter for which protection 
is sought may be different to that defined by the claims, thereby resulting in lack of 
clarity of the claims (Article 6 PCT). 
Re Item VIII 

Certain observations on the international application 

a. The wording "substantially simultaneously", on the line 3 of claim 1 is vague 
and imprecise, resulting in lack of clarity of the claims, contrary to Article 6 PCT. 

b- CMmsJZmd2± have been drafted as independent method claims 
Nevertheless, they both appear to relate to the same subject-matter, being the 
scope of claim 12 broader. y 
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